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<110> Schneider, Palle 
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<120> Laccase Mutants 

<130> 10179. 204-US 

<160> 10 

<170> Patentln version 3.1 

<210> 1 

<211> 539 

<212> PRT 

<213> Coprinus cinereus 

<400> 1 

Met Phe Lys Asn Leu Leu Ser Phe Ala Leu Leu Ala lie Ser Val Ala 
O 1 5 10 15 

m 

ff\ Asn Ala Gin He Val Asn Ser Val Asp Thr Met Thr Leu Thr Asn Ala 
7ft 20 25 30 



>l Asn Val Ser Pro Asp Gly Phe Thr Arg Ala Gly He Leu Val Asn Gly 
N 35 40 45 

fee? 

Val His Gly Pro Leu He Arg Gly Gly Lys Asn Asp Asn Phe Glu Leu 
p 50 55 60 

m 

Q Asn Val Val Asn Asp Leu Asp Asn Pro Thr Met Leu Arg Pro Thr Ser 
U> 65 70 75 80 



He His Trp His Gly Leu Phe Gin Arg Gly Thr Asn Trp Ala Asp Gly 
85 90 95 



Ala Asp Gly Val Asn Gin Cys Pro He Ser Pro Gly His Ala Phe Leu 
100 105 110 



Tyr Lys Phe Thr Pro Ala Gly His Ala Gly Thr Phe Trp Tyr His Ser 
115 120 125 



His Phe Gly Thr Gin Tyr Cys Asp Gly Leu Arg Gly Pro Met Val He 
130 135 140 



Tyr Asp Asp Asn Asp Pro His Ala Ala Leu Tyr Asp Glu Asp Asp Glu 



1 



145 



150 



155 



160 



Asn Thr lie lie Thr Leu Ala Asp Trp Tyr His lie Pro Ala Pro Ser 
165 170 175 



He Gin Gly Ala Ala Gin Pro Asp Ala Thr Leu He Asn Gly Lys Gly 
180 185 190 



Arg Tyr Val Gly Gly Pro Ala Ala Glu Leu Ser He Val Asn Val Glu 
195 200 205 



Gin Gly Lys Lys Tyr Arg Met Arg Leu He Ser Leu Ser Cys Asp Pro 
210 215 220 



Asn Trp Gin Phe Ser He Asp Gly His Glu Leu Thr He He Glu Val 
225 230 235 240 

D 

tQ Asp Gly Gin Leu Thr Glu Pro His Thr Val Asp Arg Leu Gin He Phe 
{JjJ 245 250 255 

cn 

if* 

™ Thr Gly Gin Arg Tyr Ser Phe Val Leu Asp Ala Asn Gin Pro Val Asp 
W 260 265 270 

si 

, " Asn Tyr Trp He Arg Ala Gin Pro Asn Lys Gly Arg Asn Gly Leu Ala 
n 275 280 285 



'4 



Gly Thr Phe Ala Asn Gly Val Asn Ser Ala He Leu Arg Tyr Ala Gly 
290 295 300 



Ala Ala Asn Ala Asp Pro Thr Thr Ser Ala Asn Pro Asn Pro Ala Gin 
305 310 315 320 



Leu Asn Glu Ala Asp Leu His Ala Leu He Asp Pro Ala Ala Pro Gly 
325 330 335 



He Pro Thr Pro Gly Ala Ala Asp Val Asn Leu Arg Phe Gin Leu Gly 
340 345 350 



Phe Ser Gly Gly Arg Phe Thr He Asn Gly Thr Ala Tyr Glu Ser Pro 
355 360 365 



Ser Val Pro Thr Leu Leu Gin He Met Ser Gly Ala Gin Ser Ala Asn 
370 375 380 



2 



Asp Leu Leu Pro Ala Gly Ser Val Tyr Glu Leu Pro Arg Asn Gin Val 
385 390 395 400 



Val Glu Leu Val Val Pro Ala Gly Val Leu Gly Gly Pro His Pro Phe 
405 410 415 



His Leu His Gly His Ala Phe Ser Val Val Arg Ser Ala Gly Ser Ser 
420 425 430 



Thr Tyr Asn Phe Val Asn Pro Val Lys Arg Asp Val Val Ser Leu Gly 
435 440 445 



Val Thr Gly Asp Glu Val Thr He Arg Phe Val Thr Asp Asn Pro Gly 
450 455 460 



470 475 480 



485 490 495 



500 505 510 



515 520 525 



535 



<210> 2 
<211> 499 
<212> PRT 

<213> Polyporus pinsitus 
<400> 2 

Gly He Gly Pro Val Ala Asp Leu Thr He Thr Asn Ala Ala Val Ser 
15 10 15 



Pro Asp Gly Phe Ser Arg Gin Ala Val Val Val Asn Gly Gly Thr Pro 
20 25 30 



Gly Pro Leu He Thr Gly Asn Met Gly Asp Arg Phe Gin Leu Asn Val 
35 40 45 



o 


465 






m 

JS3. 


Ala 


03 


Pro 


'a. ii 
"Vjt 

s 




O 

VI 

• 


Pro 


Q 
CP 






Gly 







3 



lie Asp Asn Leu Thr Asn His Thr Met Leu Lys Ser Thr Ser lie His 
50 55 60 



Trp His Gly Phe Phe Gin Lys Gly Thr Asn Trp Ala Asp Gly Pro Ala 
65 70 75 80 



Phe He Asn Gin Cys Pro He Ser Ser Gly His Ser Phe Leu Tyr Asp 
85 90 95 



Phe Gin Val Pro Asp Gin Ala Gly Thr Phe Trp Tyr His Ser His Leu 
100 105 110 



Ser Thr Gin Tyr Cys Asp Gly Leu Arg Gly Pro Phe Val Val Tyr Asp 
115 120 125 



Pro Asn Asp Pro Ala Ala Asp Leu Tyr Asp Val Asp Asn Asp Asp Thr 
*B 130 135 140 

m 

yrj Val He Thr Leu Val Asp Trp Tyr His Val Ala Ala Lys Leu Gly Pro 



m 145 



150 



155 



160 



si 



Ala Phe Pro Leu Gly Ala Asp Ala Thr Leu He Asn Gly Lys Gly Arg 
b 165 170 175 



m 

Q 



Ser Pro Ser Thr Thr Thr Ala Asp Leu Ser Val He Ser Val Thr Pro 
180 185 190 



H 1 Gly Lys Arg Tyr Arg Phe Arg Leu Val Ser Leu Ser Cys Asp Pro Asn 
195 200 205 



Tyr Thr Phe Ser He Asp Gly His Asn Met Thr He He Glu Thr Asp 
210 215 220 



Ser He Asn Thr Ala Pro Leu Val Val Asp Ser He Gin He Phe Ala 
225 230 235 240 



Ala Gin Arg Tyr Ser Phe Val Leu Glu Ala Asn Gin Ala Val Asp Asn 
245 250 255 



Tyr Trp He Arg Ala Asn Pro Asn Phe Gly Asn Val Gly Phe Thr Gly 
260 265 270 



4 



Gly He Asn Ser Ala He Leu Arg Tyr Asp Gly Ala Ala Ala Val Glu 
275 280 285 



Pro Thr Thr Thr Gin Thr Thr Ser Thr Ala Pro Leu Asn Glu Val Asn 
290 295 300 



Leu His Pro Leu Val Thr Thr Ala Val Pro Gly Ser Pro Val Ala Gly 
305 310 315 320 



Gly Val Asp Leu Ala He Asn Met Ala Phe Asn Phe Asn Gly Thr Asn 
325 330 335 



Phe Phe He Asn Gly Ala Ser Phe Thr Pro Pro Thr Val Pro Val Leu 
340 345 350 



Leu Gin He He Ser Gly Ala Gin Asn Ala Gin Asp Leu Leu Pro Ser 
355 360 365 



gj Gly Ser Val Tyr Ser Leu Pro Ser Asn Ala Asp He Glu He Ser Phe 
m 370 375 380 

^ Pro Ala Thr Ala Ala Ala Pro Gly Ala Pro His Pro Phe His Leu His 

N' 385 390 395 400 



q Gly His Ala Phe Ala Val Val Arg Ser Ala Gly Ser Thr Val Tyr Asn 
tj 405 410 415 



fcM Tyr Asp Asn Pro He Phe Arg Asp Val Val Ser Thr Gly Thr Pro Ala 
Q 420 425 430 



Ala Gly Asp Asn Val Thr He Arg Phe Arg Thr Asp Asn Pro Gly Pro 
435 440 445 



Trp Phe Leu His Cys His He Asp Phe His Leu Glu Ala Gly Phe Ala 
450 455 460 



Val Val Phe Ala Glu Asp He Pro Asp Val Ala Ser Ala Asn Pro Val 
465 470 475 480 



Pro Gin Ala Trp Ser Asp Leu Cys Pro Thr Tyr Asp Ala Leu Asp Pro 
485 490 495 



Ser Asp Gin 



5 



<210> 3 
<211> 499 
<212> PRT 

<213> Polyporus pinsitus 
<400> 3 

Ala He Gly Pro Val Ala Ser Leu Val Val Ala Asn Ala Pro Val Ser 
15 10 15 



Pro Asp Gly Phe Leu Arg Asp Ala He Val Val Asn Gly Val Val Pro 
20 25 30 



Ser Pro Leu He Thr Gly Lys Lys Gly Asp Arg Phe Gin Leu Asn Val 
35 40 45 



Val Asp Thr Leu Thr Asn His Ser Met Leu Lys Ser Thr Ser He His 
Q 50 55 60 

£ 

f» Trp His Gly Phe Phe Gin Ala Gly Thr Asn Trp Ala Glu Gly Pro Ala 
% 65 70 75 80 



N Phe Val Asn Gin Cys Pro He Ala Ser Gly His Ser Phe Leu Tyr Asp 
SJ 85 90 95 



H, Phe His Val Pro Asp Gin Ala Gly Thr Phe Trp Tyr His Ser His Leu 
J? 100 105 110 



Ser Thr Gin Tyr Cys Asp Gly Leu Arg Gly Pro Phe Val Val Tyr Asp 
115 120 125 



Pro Lys Asp Pro His Ala Ser Arg Tyr Asp Val Asp Asn Glu Ser Thr 
130 135 140 



Val He Thr Leu Thr Asp Trp Tyr His Thr Ala Ala Arg Leu Gly Pro 
145 150 155 160 



Lys Phe Pro Leu Gly Ala Asp Ala Thr Leu He Asn Gly Leu Gly Arg 
165 170 175 



Ser Ala Ser Thr Pro Thr Ala Ala Leu Ala Val He Asn Val Gin His 
180 185 190 



Gly Lys Arg Tyr Arg Phe Arg Leu Val Ser He Ser Cys Asp Pro Asn 



6 



195 



200 



205 



Tyr Thr Phe Ser He Asp Gly His Asn Leu Thr Val He Glu Val Asp 
210 215 220 



Gly He Asn Ser Gin Pro Leu Leu Val Asp Ser He Gin He Phe Ala 
225 230 235 240 



Ala Gin Arg Tyr Ser Phe Val Leu Asn Ala Asn Gin Thr Val Gly Asn 
245 250 255 



Tyr Trp Val Arg Ala Asn Pro Asn Phe Gly Thr Val Gly Phe Ala Gly 
260 265 270 



Gly He Asn Ser Ala He Leu Arg Tyr Gin Gly Ala Pro Val Ala Glu 
275 280 285 



gg Pro Thr Thr Thr Gin Thr Pro Ser Val He Pro Leu He Glu Thr Asn 
290 295 300 

CP 

j5 Leu His Pro Leu Ala Arg Met Pro Val Pro Gly Ser Pro Thr Pro Gly 
03 305 310 315 320 

M 

m Gly Val Asp Lys Ala Leu Asn Leu Ala Phe Asn Phe Asn Gly Thr Asn 
» 325 330 335 



M Phe Phe He Asn Asn Ala Thr Phe Thr Pro Pro Thr Val Pro Val Leu 
01 340 345 350 



Leu Gin He Leu Ser Gly Ala Gin Thr Ala Gin Asp Leu Leu Pro Ala 
355 360 365 



Gly Ser Val Tyr Pro Leu Pro Ala His Ser Thr He Glu He Thr Leu 
370 375 380 



Pro Ala Thr Ala Leu Ala Pro Gly Ala Pro His Pro Phe His Leu His 
385 390 395 400 



Gly His Ala Phe Ala Val Val Arg Ser Ala Gly Ser Thr Thr Tyr Asn 
405 410 415 



Tyr Asn Asp Pro He Phe Arg Asp Val Val Ser Thr Gly Thr Pro Ala 
420 425 430 



7 



Ala Gly Asp Asn Val Thr He Arg Phe Gin Thr Asp Asn Pro Gly Pro 
435 440 445 



Trp Phe Leu His Cys His He Asp Phe His Leu Asp Ala Gly Phe Ala 
450 455 460 



He Val Phe Ala Glu Asp Val Ala Asp Val Lys Ala Ala Asn Pro Val 
465 470 475 480 



Pro Lys Ala Trp Ser Asp Leu Cys Pro He Tyr Asp Gly Leu Ser Glu 
485 490 495 



Ala Asn Gin 



_ <210> 4 

O <211> 548 

y3 <212> PRT 

gg <213> Phlebia radiata 

^ <400> 4 

Met His Thr Phe Leu Arg Ser Thr Ala Leu Val Val Ala Gly Leu Ser 
Ml 5 10 15 



f** Ala Arg Ala Leu Ala Ser He Gly Pro Val Thr Asp Phe His He Val 



Si 



20 25 30 



QT Asn Ala Ala Val Ser Pro Asp Gly Phe Ser Arg Gin Ala Val Leu Ala 
O 35 40 45 

Glu Gly Val Phe Pro Gly Pro Leu He Ala Gly Asn Lys Gly Asp Asn 
50 55 60 



Phe Gin He Asn Val He Asp Glu Leu Thr Asn Ala Thr Met Leu Lys 
65 70 75 80 



Thr Thr Thr He His Trp His Gly Phe Phe Gin His Gly Thr Asn Trp 
85 90 95 



Ala Asp Gly Pro Ala Phe He Asn Gin Cys Pro He Ala Ser Gly Asp 
100 105 110 



Ser Phe Leu Tyr Asn Phe Gin Val Pro Asp Gin Ala Gly Thr Phe Trp 
115 120 125 



8 



Tyr His Ser His Leu Ser Thr Gin Tyr Cys Asp Gly Leu Arg Gly Pro 
130 135 140 



Phe Val Val Tyr Asp Pro Ala Asp Pro Tyr Leu Asp Gin Tyr Asp Val 
145 150 155 160 



Asp Asp Asp Ser Thr Val He Thr Leu Ala Asp Trp Tyr His Thr Ala 
165 170 175 



Ala Arg Leu Gly Ser Pro Phe Pro Ala Ala Asp Thr Thr Leu He Asn 
180 * 185 190 



Gly Leu Gly Arg Cys Gly Glu Ala Gly Cys Pro Val Ser Asp Leu Ala 
195 200 205 



Val He Ser Val Thr Lys Gly Lys Arg Tyr Arg Phe Arg Leu Val Ser 

215 220 



y3 210 



g He Ser Cys Asp Ser Phe Phe Thr Phe Ser He Asp Gly His Ser Leu 
— 225 230 235 240 



Asn Val He Glu Val Asp Ala Thr Asn His Gin Pro Leu Thr Val Asp 
245 250 255 



Glu Leu Thr He Tyr Ala Gly Gin Arg Tyr Ser Phe He Leu Thr Ala 
260 265 270 



Asp Gin Asp Val Asp Asn Tyr Trp He Arg Ala Asn Pro Gly He Gly 
275 280 285 



He Thr Thr Gly Phe Ala Gly Gly He Asn Ser Ala He Leu Arg Tyr 
290 295 300 



Asp Gly Ala Asp Val Val Glu Pro Thr Thr Thr Gin Ala Thr Ser Pro 
305 310 315 320 



Val Val Leu Ser Glu Ser Asn Leu Ala Pro Leu Thr Asn Ala Ala Ala 
325 330 335 



Pro Gly Leu Pro Glu Val Gly Gly Val Asp Leu Ala Leu Asn Phe Asn 
340 345 350 



9 



Leu Thr Phe Asp Gly Pro Ser Leu Lys Phe Gin He Asn Gly Val Thr 
355 360 365 



Phe Val Pro Pro Thr Val Pro Val Leu Leu Gin He Leu Ser Gly Ala 
370 375 380 



Gin Ser Ala Ala Asp Leu Leu Pro Ser Gly Ser Val Tyr Ala Leu Pro 
385 390 395 400 



Ser Asn Ala Thr He Glu Leu Ser Leu Pro Ala Gly Ala Leu Gly Gly 
405 410 415 



Pro His Pro Phe His Leu His Gly His Thr Phe Ser Val Val Arg Pro 
420 425 430 



o 

y3 



Ala Gly Ser Thr Thr Tyr Asn Tyr Val Asn Pro Val Gin Arg Asp Val 
435. 440 445 



Val Ser He Gly Asn Thr Gly Asp Asn Val Thr He Arg Phe Asp Thr 
450 455 460 



^ Asn Asn Pro Gly Pro Trp Phe Leu His Cys His He Asp Trp His Leu 



465 



470 



475 



480 



Glu Ala Ala Leu Pro Leu Ser Ser Leu Arg Thr Ser Leu Thr Leu Arg 



485 



490 



495 



Pro Leu Thr Leu Ser Pro Arg Thr Gly Pro Thr Cys Ala Leu Ser Thr 
500 505 510 



Thr Leu Trp Thr His Leu He Thr Ser Gly Phe Ala Ser He He Gin 
515 520 525 



Trp Met Met Gly Gly Asn Gly Leu Phe Ala Pro His Ala Leu Ser Phe 
530 535 540 



Leu Gly Ser Gin 
545 



<210> 5 

<211> 529 

<212> PRT 

<213> Rhizoctonia solani 



<400> 5 



10 

v 



Met Leu Ser Ser He Thr Leu Leu Pro Leu Leu Ala Ala Val Ser Thr 
15 10 15 



Pro Ala Phe Ala Ala Val Arg Asn Tyr Lys Phe Asp He Lys Asn Val 
20 25 30 



Asn Val Ala Pro Asp Gly Phe Gin Arg Ser He Val Ser Val Asn Gly 
35 40 45 



Leu Val Pro Gly Thr Leu He Thr Ala Asn Lys Gly Asp Thr Leu Arg 
50 55 60 



He Asn Val Thr Asn Gin Leu Thr Asp Pro Ser Met Arg Arg Ala Thr 
65 70 75 80 



Thr He His Trp His Gly Leu Phe Gin Ala Thr Thr Ala Asp Glu Asp 
85 90 95 



if* 



^ Gly Pro Ala Phe Val Thr Gin Cys Pro He Ala Gin Asn Leu Ser Tyr 
y J 100 105 110 



NJ Thr Tyr Glu He Pro Leu Arg Gly Gin Thr Gly Thr Met Trp Tyr His 
SJ 115 120 125 



d 
m 



Ala His Leu Ala Ser Gin Tyr Val Asp Gly Leu Arg Gly Pro Leu Val 



130 



135 



140 



He Tyr Asp Pro Asn Asp Pro His Lys Ser Arg Tyr Asp Val Asp Asp 
145 150 155 160 



Ala Ser Thr Val Val Met Leu Glu Asp Trp Tyr His Thr Pro Ala Pro 
165 170 175 



Val Leu Glu Lys Gin Met Phe Ser Thr Asn Asn Thr Ala Leu Leu Ser 
180 185 190 



Pro Val Pro Asp Ser Gly Leu He Asn Gly Lys Gly Arg Tyr Val Gly 
195 200 205 



Gly Pro Ala Val Pro Arg Ser Val He Asn Val Lys Arg Gly Lys Arg 
210 215 220 



Tyr Arg Leu Arg Val He Asn Ala Ser Ala He Gly Ser Phe Thr Phe 



11 



225 



230 



235 



240 



Ser He Glu Gly His Ser Leu Thr Val He Glu Ala Asp Gly He Leu 
245 250 255 



His Gin Pro Leu Ala Val Asp Ser Phe Gin He Tyr Ala Gly Gin Arg 
260 265 270 



Tyr Ser Val He Val Glu Ala Asn Gin Thr Ala Ala Asn Tyr Trp He 
275 280 285 



Arg Ala Pro Met Thr Val Ala Gly Ala Gly Thr Asn Ala Asn Leu Asp 
290 295 300 



Pro Thr Asn Val Phe Ala Val Leu His Tyr Glu Gly Ala Pro Asn Ala 
305 310 315 320 



Glu Pro Thr Thr Glu Gin Gly Ser Ala He Gly Thr Ala Leu Val Glu 
m 325 330 335 

™ Glu Asn Leu His Ala Leu He Asn Pro Gly Ala Pro Gly Gly Ser Ala 
340 345 350 

M 



Pro Ala Asp Val Ser Leu Asn Leu Ala He Gly Arg Ser Thr Val Asp 
355 360 365 



fesf 

SI 



Gly He Leu Arg Phe Thr Phe Asn Asn He Lys Tyr Glu Ala Pro Ser 



£R 370 



375 



380 



Leu Pro Thr Leu Leu Lys He Leu Ala Asn Asn Ala Ser Asn Asp Ala 
385 390 395 400 



Asp Phe Thr Pro Asn Glu His Thr He Val Leu Pro His Asn Lys Val 
405 410 415 



He Glu Leu Asn He Thr Gly Gly Ala Asp His Pro He His Leu His 
420 425 430 



Gly His Val Phe Asp He Val Lys Ser Leu Gly Gly Thr Pro Asn Tyr 
435 440 445 



Val Asn Pro Pro Arg Arg Asp Val Val Arg Val Gly Gly Thr Gly Val 
450 455 460 



12 



Val Leu Arg Phe Lys Thr Asp Asn Pro Gly Pro Trp Phe Val His Cys 
465 470 475 480 



His lie Asp Trp His Leu Glu Ala Gly Leu Ala Leu Val Phe Ala Glu 
485 490 495 



Ala Pro Ser Gin lie Arg Gin Gly Val Gin Ser Val Gin Pro Asn Asn 
500 505 510 



Ala Trp Asn Gin Leu Cys Pro Lys Tyr Ala Ala Leu Pro Pro Asp Leu 
515 520 525 



Gin 



<210> 6 

Q <211> 599 

y3 <212> PRT 

m <213> Rhizoctonia solani 



<400> 6 



liJ Met Ala Arg Ser Thr Thr Ser Leu Phe Ala Leu Ser Leu Val Ala Ser 

SI' 1 5 10 15 



« Ala Phe Ala Arg Val Val Asp Tyr Gly Phe Asp Val Ala Asn Gly Ala 
H 20 25 30 

o 

BP Val Ala Pro Asp Gly Val Thr Arg Asn Ala Val Leu Val Asn Gly Arg 
Q 35 40 45 



Phe Pro Gly Pro Leu lie Thr Ala Asn Lys Gly Asp Thr Leu Lys He 
50 55 60 



Thr Val Arg Asn Lys Leu Ser Asp Pro Thr Met Arg Arg Ser Thr Thr 
65 70 75 80 



He His Trp His Gly Leu Leu Gin His Arg Thr Ala Glu Glu Asp Gly 
85 90 95 



Pro Ala Phe Val Thr Gin Cys Pro He Pro Pro Gin Glu Ser Tyr Thr 
100 105 110 



Tyr Thr Met Pro Leu Gly Glu Gin Thr Gly Thr Tyr Trp Tyr His Ser 
115 120 125 



13 



His Leu Ser Ser Gin Tyr Val Asp Gly Leu Arg Gly Pro lie Val He 
130 135 140 



Tyr Asp Pro His Asp Pro Tyr Arg Asn Tyr Tyr Asp Val Asp Asp Glu 
145 150 155 160 



Arg Thr Val Phe Thr Leu Ala Asp Trp Tyr His Thr Pro Ser Glu Ala 
165 170 175 



He He Ala Thr His Asp Val Leu Lys Thr He Pro Asp Ser Gly Thr 
180 185 190 



He Asn Gly Lys Gly Lys Tyr Asp Pro Ala Ser Ala Asn Thr Asn Asn 
195 200 205 



p Thr Thr Leu Glu Asn Leu Tyr Thr Leu Lys Val Lys Arg Gly Lys Arg 
,f% 210 215 220 

03 

*J Tyr Arg Leu Arg He He Asn Ala Ser Ala He Ala Ser Phe Arg Phe 
*S 225 



230 



235 



240 



\j Gly Val Gin Gly His Lys Cys Thr He He Glu Ala Asp Gly Val Leu 

245 250 255 

E 

u 

Thr Lys Pro He Glu Val Asp Ala Phe Asp He Leu Ala Gly Gin Arg 
O 260 265 270 

Q 

Tyr Ser Cys He Leu Lys Ala Asp Gin Asp Pro Asp Ser Tyr Trp He 
^ 275 280 285 ' 



Asn Ala Pro He Thr Asn Val Leu Asn Thr Asn Val Gin Ala Leu Leu 
290 295 300 



Val Tyr Glu Asp Asp Lys Arg Pro Thr His Tyr Pro Trp Lys Pro Phe 
305 310 315 320 



Leu Thr Trp Lys He Ser Asn Glu He He Gin Tyr Trp Gin His Lys 
325 330 335 



His Gly Ser His Gly His Lys Gly Lys Gly His His His Lys Val Arg 
340 345 350 



14 



Ala lie Gly Gly Val Ser Gly Leu Ser Ser Arg Val Lys Ser Arg Ala 
355 360 365 



Ser Asp Leu Ser Lys Lys Ala Val Glu Leu Ala Ala Ala Leu Val Ala 
370 375 380 



Gly Glu Ala Glu Leu Asp Lys Arg Gin Asn Glu Asp Asn Ser Thr lie 
385 390 395 400 



Val Leu Asp Glu Thr Lys Leu lie Pro Leu Val Gin Pro Gly Ala Pro 
405 410 415 



Gly Gly Ser Arg Pro Ala Asp Val Val Val Pro Leu Asp Phe Gly Leu 
420 425 430 



Asn Phe Ala Asn Gly Leu Trp Thr lie Asn Asn Val Ser Tyr Ser Pro 
435 440 445 



Pro Asp Val Pro Thr Leu Leu Lys He Leu Thr Asp Lys Asp Lys Val 
450 455 460 



Asp Ala Ser Asp Phe Thr Ala Asp Glu His Thr Tyr lie Leu Pro Lys 
465 470 475 480 



Asn Gin Val Val Glu Leu His He Lys Gly Gin Ala Leu Gly He Val 
485 490 495 



His Pro Leu His Leu His Gly His Ala Phe Asp Val Val Gin Phe Gly 
500 505 510 



Asp Asn Ala Pro Asn Tyr Val Asn Pro Pro Arg Arg Asp Val Val Gly 
515 520 525 



Val Thr Asp Ala Gly Val Arg He Gin Phe Arg Thr Asp Asn Pro Gly 
530 535 540 



Pro Trp Phe Leu His Cys His He Asp Trp His Leu Glu Glu Gly Phe 
545 550 555 560 



Ala Met Val Phe Ala Glu Ala Pro Glu Asp He Lys Lys Gly Ser Gin 
565 570 575 



Ser Val Lys Pro Asp Gly Gin Trp Lys Lys Leu Cys Glu Lys Tyr Glu 
580 585 590 



Lys Leu Pro Glu Ala Leu Gin 
595 



<210> 7 
<211> 572 
<212> PRT 

<213> Rhizoctonia solani 
<400> 7 

Met Ala Arg Thr Thr Phe Leu Val Ser Val Ser Leu Phe Val Ser Ala 
15 10 15 



Val Leu Ala Arg Thr Val Glu Tyr Asn Leu Lys He Ser Asn Gly Lys 
20 25 30 



He Ala Pro Asp Gly Val Glu Arg Asp Ala Thr Leu Val Asn Gly Gly 
35 40 45 



^ Tyr Pro Gly Pro Leu He Phe Ala Asn Lys Gly Asp Thr Leu Lys Val 
Hi 50 55 60 



4 Lys Val Gin Asn Lys Leu Thr Asn Pro Asp Met Tyr Arg Thr Thr Ser 
SI 65 70 75 80 



He His Trp His Gly Leu Leu Gin His Arg Asn Ala Asp Asp Asp Gly 



85 



90 



95 



Pro Ala Phe Val Thr Gin Cys Pro He Val Pro Gin Ala Ser Tyr Thr 



100 



105 



110 



Tyr Thr Met Pro Leu Gly Asp Gin Thr Gly Thr Tyr Trp Tyr His Ser 
115 120 125 



His Leu Ser Ser Gin Tyr Val Asp Gly Leu Arg Gly Pro Leu Val He 
130 135 140 



Tyr Asp Pro Lys Asp Pro His Arg Arg Leu Tyr Asp He Asp Asp Glu 
145 150 155 160 



Lys Thr Val Leu He He Gly Asp Trp Tyr His Thr Ser Ser Lys Ala 
165 170 175 



He Leu Ala Thr Gly Asn He Thr Leu Gin Gin Pro Asp Ser Ala Thr 



16 



180 



185 



190 



lie Asn Gly Lys Gly Arg Phe Asp Pro Asp Asn Thr Pro Ala Asn Pro 
195 200 205 



Asn Thr Leu Tyr Thr Leu Lys Val Lys Arg Gly Lys Arg Tyr Arg Leu 
210 215 220 



Arg Val lie Asn Ser Ser Ala lie Ala Ser Phe Arg Met Ser He Gin 
225 230 235 240 



Gly His Lys Met Thr Val He Ala Ala Asp Gly Val Ser Thr Lys Pro 
245 250 255 



Tyr Gin Val Asp Ser Phe Asp He Leu Ala Gly Gin Arg He Asp Ala 
260 265 270 



Val Val Glu Ala Asn Gin Glu Pro Asp Thr Tyr Trp He Asn Ala Pro 
gjj 275 280 285 

*0 Leu Thr Asn Val Ala Asn Lys Thr Ala Gin Ala Leu Leu He Tyr Glu 

tt) 290 295 300 

SI 

SI 

Asp Asp Arg Arg Pro Tyr His Pro Pro Lys Gly Pro Tyr Arg Lys Trp 
* n 305 310 315 320 

si 

£3 Ser Val Ser Glu Ala He He Lys Tyr Trp Lys His Lys His Gly Arg 
m 325 330 335 



Gly Leu Leu Ser Gly His Gly Gly Leu Lys Ala Arg Met Met Glu Gly 
340 345 350 



Ser Leu His Leu His Gly Arg Arg Asp He Val Lys Arg Gin Asn Glu 
355 360 365 



Thr Thr Thr Val Val Met Asp Glu Thr Lys Leu Val Pro Leu Glu His 
370 375 380 



Pro Gly Ala Ala Cys Gly Ser Lys Pro Ala Asp Leu Val He Asp Leu 
385 390 395 400 



Thr Phe Gly Val Asn Phe Thr Thr Gly His Trp Met He Asn Gly He 
405 410 415 



17 



Pro His Lys Ser Pro Asp Met Pro Thr Leu Leu Lys lie Leu Thr Asp 
420 425 430 



Thr Asp Gly Val Thr Glu Ser Asp Phe Thr Gin Pro Glu His Thr He 
435 440 445 



He Leu Pro Lys Asn Lys Cys Val Glu Phe Asn He Lys Gly Asn Ser 
450 455 460 



Gly Leu Gly He Val His Pro He His Leu His Gly His Thr Phe Asp 
465 470 475 480 



Val Val Gin Phe Gly Asn Asn Pro Pro Asn Tyr Val Asn Pro Pro Arg 
485 490 495 



Arg Asp Val Val Gly Ala Thr Asp Glu Gly Val Arg Phe Gin Phe Lys 
500 505 510 



Thr Asp Asn Pro Gly Pro Trp Phe Leu His Cys His He Asp Trp His 



515 



520 



525 



00 

m 

El- 

SJ Leu Glu Glu Gly Phe Ala Met Val Phe Ala Glu Ala Pro Glu Ala He 
-J 530 535 540 

s 

Lys Gly Gly Pro Lys Ser Val Pro Val Asp Arg Gin Trp Lys Asp Leu 
Nl 545 550 555 560 

n 

p Cys Arg Lys Tyr Gly Ser Leu Pro Ala Gly Phe Leu 
71 565 570 



<210> 8 
<211> 575 
<212> PRT 

<213> Rhizoctonia solani 
<400> 8 

Met Ala Arg Thr Thr Phe Leu Val Ser Val Ser Leu Phe Val Ser Ala 
15 10 15 



Val Leu Ala Arg Thr Val Glu Tyr Gly Leu Lys He Ser Asp Gly Glu 
20 25 30 



He Ala Pro Asp Gly Val Lys Arg Asn Ala Thr Leu Val Asn Gly Gly 
35 40 45 



18 



Tyr Pro Gly Pro Leu He Phe Ala Asn Lys Gly Asp Thr Leu Lys Val 
50 55 60 



Lys Val Gin Asn Lys Leu Thr Asn Pro Glu Met Tyr Arg Thr Thr Ser 
65 70 75 80 



He His Trp His Gly Leu Leu Gin His Arg Asn Ala Asp Asp Asp Gly 
85 90 95 



Pro Ser Phe Val Thr Gin Cys Pro He Val Pro Arg Glu Ser Tyr Thr 
100 105 110 



Tyr Thr He Pro Leu Asp Asp Gin Thr Gly Thr Tyr Trp Tyr His Ser 
115 120 125 



□ His Leu Ser Ser Gin Tyr Val Asp Gly Leu Arg Gly Pro Leu Val He 
& 130 135 140 

63 

ffij 

" Tyr Pro Lys Asp Pro His Arg Arg Leu Tyr Asp Val Asp Asp Glu Lys 
~ 145 150 155 160 

Si 

SJ Thr Val Leu He lie Gly Asp Trp Tyr His Glu Ser Ser Lys Ala He 
s 165 170 175 



Leu Ala Ser Gly Asn He Thr Arg Gin Arg Pro Val Ser Ala Thr He 
180 185 190 



y 

Asn Gly Lys Gly Arg Phe Asp Pro Asp Asn Thr Pro Ala Asn Pro Asp 
195 200 205 



Thr Leu Tyr Thr Leu Lys Val Lys Arg Gly Lys Arg Tyr Arg Leu Arg 
210 215 220 



Val He Asn Ser Ser Glu He Ala Ser Phe Arg Phe Ser Val Glu Gly 
225 230 235 240 



His Lys Val Thr Val He Ala Ala Asp Gly Val Ser Thr Lys Pro Tyr 
245 250 255 



Gin Val Asp Ala Phe Asp He Leu Ala Gly Gin Arg He Asp Cys Val 
260 265 270 



19 



Val Glu Ala Asn Gin Glu Pro Asp Thr Tyr Trp He Asn Ala Pro Leu 
275 280 285 



Thr Asn Val Pro Asn Lys Thr Ala Gin Ala Leu Leu Val Tyr Glu Glu 
290 295 300 



Asp Arg Arg Pro Tyr His Pro Pro Lys Gly Pro Tyr Arg Lys Trp Ser 
305 310 315 320 



Val Ser Glu Ala He He Lys Tyr Trp Asn His Lys His Lys His Gly 
325 330 335 



Arg Gly Leu Leu Ser Gly His Gly Gly Leu Lys Ala Arg Met He Glu 
340 345 350 



P 



Gly Ser His His Leu His Ser Arg Ser Val Val Lys Arg Gin Asn Glu 
355 360 365 



Thr Thr Thr Val Val Met Asp Glu Ser Lys Leu Val Pro Leu Glu Tyr 
370 375 380 



gy Pro Gly Ala Ala Cys Gly Ser Lys Pro Ala Asp Leu Val Leu Asp Leu 
SI 385 390 395 400 



~~ Thr Phe Gly Leu Asn Phe Ala Thr Gly His Trp Met He Asn Gly He 
H 405 410 415 

□ 

£H Pro Tyr Glu Ser Pro Lys He Pro Thr Leu Leu Lys He Leu Thr Asp 
h 420 425 430 



Glu Asp Gly Val Thr Glu Ser Asp Phe Thr Lys Glu Glu His Thr Val 
435 440 445 



He Leu Pro Lys Asn Lys Cys He Glu Phe Asn He Lys Gly Asn Ser 
450 455 460 



Gly He Pro He Thr His Pro Val His Leu His Gly His Thr Trp Asp 
465 470 475 480 



Val Val Gin Phe Gly Asn Asn Pro Pro Asn Tyr Val Asn Pro Pro Arg 
485 490 495 



Arg Asp Val Val Gly Ser Thr Asp Ala Gly Val Arg He Gin Phe Lys 
500 505 510 
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Thr Asp Asn Pro Gly Pro Trp Phe Leu His Cys His He Asp Trp His 
515 520 525 



Leu Glu Glu Gly Phe Ala Met Val Phe Ala Glu Ala Pro Glu Ala Val 
530 535 540 



Lys Gly Gly Pro Lys Ser Val Ala Val Asp Ser Gin Trp Glu Gly Leu 
545 _ 550 555 560 



Cys Gly Lys Tyr Asp Asn Trp Leu Lys Ser Asn Pro Gly Gin Leu 
565 570 575 



<210> 9 

<211> 616 

<212> PRT 

<213> Scytalidium thermophilum 

o 

lQ <220> 

gj <221> MISC_FEATURE 

<222> (218) . . (218) 

^ <223> Xaa is Gin 



SJ <220> 

Sj <221> MISC_FEATURE 

B * <222> (234) . . (234) 

q <223> Xaa is Ala 

si 

O <220> 

gl <221> MISC_FEATURE 

□ <222> (557) . . (557) 

y± <223> Xaa is Trp 

<400> 9 

Met Lys Arg Phe Phe He Asn Ser Leu Leu Leu Leu Ala Gly Leu Leu 
15 10 15 



Asn Ser Gly Ala Leu Ala Ala Pro Ser Thr His Pro Arg Ser Asn Pro 
20 25 30 



Asp He Leu Leu Glu Arg Asp Asp His Ser Leu Thr Ser Arg Gin Gly 
35 40 45 



Ser Cys His Ser Pro Ser Asn Arg Ala Cys Trp Cys Ser Gly Phe Asp 
50 55 60 
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He Asn Thr Asp Tyr Glu Thr Lys Thr Pro Asn Thr Gly Val Val Arg 
65 70 75 80 



Arg Tyr Thr Phe Asp He Thr Glu Val Asp Asn Arg Pro Gly Pro Asp 
85 90 95 



Gly Val He Lys Glu Lys Leu Met Leu He Asn Asp Lys Leu Leu Gly 
100 105 110 



Pro Thr Val Phe Ala Asn Trp Gly Asp Thr He Glu Val Thr Val Asn 
115 120 125 



Asn His Leu Arg, Thr Asn Gly Thr Ser He His Trp His Gly Leu His 
130 135 140 



Gin Lys Gly Thr Asn Tyr His Asp Gly Ala Asn Gly Val Thr Glu Cys 
O 145 150 155 160 

s 

Pro He Pro Pro Gly Gly Ser Arg Val Tyr Ser Phe Arg Ala Arg Gin 
ff 1 165 170 175 

03 

%J Tyr Gly Thr Ser Trp Tyr His Ser His Phe Ser Ala Gin Tyr Gly Asn 
ti 180 185 190 



U Gly Val Ser Gly Ala He Gin He Asn Gly Pro Ala Ser Leu Pro Tyr 
SJ 195 200 205 

0 

m 

Asp He Asp Leu Gly Val Leu Pro Leu Xaa Asp Trp Tyr Tyr Lys Ser 
^ 210 215 220 

Ala Asp Gin Leu Val He Glu Thr Leu Xaa Lys Gly Asn Ala Pro Phe 
225 230 235 240 



Ser Asp Asn Val Leu He Asn Gly Thr Ala Lys His Pro Thr Thr Gly 
245 250 255 



Glu Gly Glu Tyr Ala He Val Lys Leu Thr Pro Asp Lys Arg His Arg 
260 265 270 



Leu Arg Leu He Asn Met Ser Val Glu Asn His Phe Gin Val Ser Leu 
275 280 285 



Ala Lys His Thr Met Thr Val He Ala Ala Asp Met Val Pro Val Asn 
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290 



295 



300 



Ala Met Thr Val Asp Ser Leu Phe Met Ala Val Gly Gin Arg Tyr Asp 
305 310 315 320 



Val Thr He Asp Ala Ser Gin Ala Val Gly Asn Tyr Trp Phe Asn He 
325 330 335 



Thr Phe Gly Gly Gin Gin Lys Cys Gly Phe Ser His Asn Pro Ala Pro 
340 345 350 



Ala Ala He Phe Arg Tyr Glu Gly Ala Pro Asp Ala Leu Pro Thr Asp 
355 360 365 



Pro Gly Ala Ala Pro Lys Asp His Gin Cys Leu Asp Thr Leu Asp Leu 
370 375 380 



yQ Ser Pro Val Val Gin Lys Asn Val Pro Val Asp Gly Phe Val Lys Glu 
£3 385 390 395 400 

m 

*S Pro Gly Asn Thr Leu Pro Val Thr Leu His Val Asp Gin Ala Ala Ala 
KS 405 410 415 

M 



Pro His Val Phe Thr Trp Lys He Asn Gly Ser Ala Ala Asp Val Asp 
420 425 430 



y Trp Asp Arg Pro Val Leu Glu Tyr Val Met Asn Asn Asp Leu Ser Ser 
ffl 435 440 445 

o 



lie Pro Val Lys Asn Asn He Val Arg Val Asp Gly Val Asn Glu Trp 
450 455 460 



Thr Tyr Trp Leu Val Glu Asn Asp Pro Glu Gly Arg Leu Ser Leu Pro 
465 470 475 480 



His Pro Met His Leu His Gly His Asp Phe Phe Val Leu Gly Arg Ser 
485 490 495 



Pro Asp Val Ser Pro Asp Ser Glu Thr Arg Phe Val Phe Asp Pro Ala 
500 505 510 



Val Asp Leu Pro Arg Leu Arg Gly His Asn Pro Val Arg Arg Asp Val 
515 520 525 
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• 



Thr Met Leu Pro Ala Arg Gly Trp Leu Leu Leu Ala Phe Arg Thr Asp 
530 535 540 



Asn Pro Gly Ala Trp Leu Phe His Cys His He Ala Xaa His Val Ser 
545 550 555 560 



Gly Gly Leu Ser Val Asp Phe Leu Glu Arg Pro Asp Glu Leu Arg Gly 
565 570 575 



Gin Leu Thr Gly Glu Ser Lys Ala Glu Leu Glu Arg Val Cys Arg Glu 
580 585 590 



Trp Lys Asp Trp Glu Ala Lys Ser Pro His Gly Lys He Asp Ser Gly 
595 600 605 



Leu Lys Gin Arg Arg Trp Asp Ala 
610 615 



<210> 10 

B 1 <211> 573 

€l <212> PRT 

Ej <213> Myceliophthora thermophila 

<400> 10 

"•a 

^ Gin Gin Ser Cys Asn Thr Pro Ser Asn Arg Ala Cys Trp Thr Asp Gly 

H! 1 5 10 15 

O 

g\ Tyr Asp He Asn Thr Asp Tyr Glu Val Asp Ser Pro Asp Thr Gly Val 
n 20 25 30 

c - 

Val Arg Pro Tyr Thr Leu Thr Leu Thr Glu Val Asp Asn Trp Thr Gly 
35 40 45 



Pro Asp Gly Val Val Lys Glu Lys Val Met Leu Val Asn Asn Ser He 
50 55 60 



He Gly Pro Thr He Phe Ala Asp Trp Gly Asp Thr He Gin Val Thr 
65 70 75 80 



Val He Asn Asn Leu Glu Thr Asn Gly Thr Ser He His Trp His Gly 
85 90 95 



Leu His Gin Lys Gly Thr Asn Leu His Asp Gly Ala Asn Gly He Thr 
100 105 110 
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Glu Cys Pro lie Pro Pro Lys Gly Gly Arg Lys Val Tyr Arg Phe Lys 
115 120 125 



Ala Gin Gin Tyr Gly Thr Ser Trp Tyr His Ser His Phe Ser Ala Gin 
130 135 140 



Tyr Gly Asn Gly Val Val Gly Ala He Gin He Asn Gly Pro Ala Ser 
145 150 155 160 



Leu Pro Tyr Asp Thr Asp Leu Gly Val Phe Pro He Ser Asp Tyr Tyr 
165 170 175 



Tyr Ser Ser Ala Asp Glu Leu Val Glu Leu Thr Lys Asn Ser Gly Ala 
180 185 190 



p Pro Phe Ser Asp Asn Val Leu Phe Asn Gly Thr Ala Lys His Pro Glu 
^ 195 200 205 



01 Thr Gly Glu Gly Glu Tyr Ala Asn Val Thr Leu Thr Pro Gly Arg Arg 

*J3 210 215 220 

M" 

v3 His Arg Leu Arg Leu He Asn Thr Ser Val Glu Asn His Phe Gin Val 



225 



230 



235 



240 



U 

^4 Ser Leu Val Asn His Thr Met Cys He He Ala Ala Asp Met Val Pro 
O 245 250 255 

Cn 
a 

r: Val Asn Ala Met Thr Val Asp Ser Leu Phe Leu Gly Val Gly Gin Arg 
260 265 270 



Tyr Asp Val Val He Glu Ala Asn Arg Thr Pro Gly Asn Tyr Trp Phe 
275 280 285 



Asn Val Thr Phe Gly Gly Gly Leu Leu Cys Gly Gly Ser Arg Asn Pro 
290 295 300 



Tyr Pro Ala Ala He Phe His Tyr Ala Gly Ala Pro Gly Gly Pro Pro 
305 310 315 320 



Thr Asp Glu Gly Lys Ala Pro Val Asp His Asn Cys Leu Asp Leu Pro 
325 330 335 
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Asn Leu Lys Pro Val Val Ala Arg Asp Val Pro Leu Ser Gly Phe Ala 
340 345 350 



Lys Arg Ala Asp Asn Thr Leu Asp Val Thr Leu Asp Thr Thr Gly Thr 
355 360 365 



Pro Leu Phe Val Trp Lys Val Asn Gly Ser Ala He Asn He Asp Trp 
370 375 380 



Gly Arg Ala Val Val Asp Tyr Val Leu Thr Gin Asn Thr Ser Phe Pro 
385 390 395 400 



Pro Gly Tyr Asn He Val Glu Val Asn Gly Ala Asp Gin Trp Ser Tyr 
405 410 415 



Trp Leu He Glu Asn Asp Pro Gly Ala Pro Phe Thr Leu Pro His Pro 
420 425 430 

o 

^ Met His Leu His Gly His Asp Phe Tyr Val Leu Gly Arg Ser Pro Asp 
S? 435 440 445 



y3 



CO Glu Ser Pro Ala Ser Asn Glu Arg His Val Phe Asp Pro Ala Arg Asp 

455 460 



S| 4 50 



Ala Gly Leu Leu Ser Gly Ala Asn Pro Val Arg Arg Asp Val Ser Met 
465 470 475 480 



Leu Pro Ala Phe Gly Trp Val Val Leu Ser Phe Arg Ala Asp Asn Pro 
485 490 495 



Gly Ala Trp Leu Phe His Cys His He Ala Trp His Val Ser Gly Gly 
500 505 510 



Leu Gly Val Val Tyr Leu Glu Arg Ala Asp Asp Leu Arg Gly Ala Val 
515 520 525 



Ser Asp Ala Asp Ala Asp Asp Leu Asp Arg Leu Cys Ala Asp Trp Arg 
530 535 540 



Arg Tyr Trp Pro Thr Asn Pro Tyr Pro Lys Ser Asp Ser Gly Leu Lys 
545 550 555 560 



His Arg Trp Val Glu Glu Gly Glu Trp Leu Val Lys Ala 
565 570 
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